64 



EM 007 396 



ED 031 956 

By 'Allen. William H. 

Readings in Educational Media Theory and Research; Volume III. Final Report. 

Spons Agency 'Office of Education (DHEW). Washington* D£. Bureau of Research. 

Bureau No'B'236’A'3 
Pub Oate Aug 68 
Contract 'OEC '3 '16 *021 
Note~l93p. 

EORS Price MF-S0.75 HC-S9.75 

Descriptors ' Audiovisual Aids. Audiovisual Instruction. Eye Movements. Film Production Specialists. Instructional 
Design. Instructional Films. * Instructional Materials. * Instructional Media. Instructional Technology. * Learning 
Characteristics. Mass Instruction. *Media Research. *Multimedia Instruction. Multisensory Learning. Policy 
Formation. Psychometrics. Research Methodology. Student Attitudes. Student Participation* Teacher 
Education* Television 

This compilation of readings in educational media and research makes accessible 
published and unpublished documents relevant to. designers and users of educational 
media. Volume III includes part 6. "Learner Characterises." and part 7. the 
"Conditions of Media Use." "Learner Characteristics" relates the nature of human 
aptitude to instructional media research and practice, considers the characteristics 
of a learner as member of an audience, and studies eye-movements and television 
viewing. "The Conditions of Media Use" demonstrates some applications of 
instructional media to instructional practice. The strong influence of film, media policy 
making, areas of needed research, choice of a specific medium for instruction, and 
instructional media research in teacher education are considered in seven papers. 
Extensive bibliographies follow these papers. The sources of the papers in these 
three volumes are AV Communication Review and the research in instructional media 
made by the United States Government. Dr. Alien’s headings in these three volumes of 
readings are the same as his headings in "A Course of Study and Bibliography for 
Instruction in Educational Media Research and Theory. (MM) 



ED031956 



FINAL REPORT 
Contract No. OE-3- 16-021 



r 



f 

t-. 

1 

r 



r 



f 

r 




READINGS IN 

EDUCATIONAL MEDIA THEORY AND RESEARCH 
(Volume III) 



William H. Allen 
1355 Inverness Drive 
Pasadena, California 91103 




August 1968 



U.S. DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 

Office of Education 
Bureau of Research 



i 



t 



Final Report 

Contract No. OE-3-16-021 



READINGS IN 

EDUCATIONAL MEDIA THEORY AND RESEARCH 



(Volume III) 

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 



THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

William H. Allen 



1355 Inverness Drive 
Pasadena, California 91103 



August 1968 



The research reported herein was performed pursuant to a contract 
with the Office of Education, U.S. Department of Health, Education, 
and Welfare. Contractors undertaking such projects under 
Government sponsorship are encouraged to express freely their 
professional judgment in the conduct of the project. Points of 
view or opinions stated do not, therefore, necessarily represent 
official Office of Education position or policy. 



U.S. DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 



Office of Education 
Bureau of Research 



PART SIX 



LEARNER CHARACTERISTICS 



499 



o 

ERIC 



APTITUDES AND INSTRUCTIONAL MEDIA 
by Richard E. Snow and Gavriel Salomon 
Stanford University 



The concern of this paper is with the nature of human aptitude 
and its relevance for instructional research and instructional prac- 
tice, with particular reference to film and television. It begins with 
the bald statement of a truly null hypothesis: virtually nothing is 
known, as of today, about the teaching effectiveness of instructional 
media. 

There are probably many complicated reasons which might be offered 
in support of such a view, and as many justifications for rejecting it. 
The simplest, most extreme, but hopefully an instructive supporting 
argument has been chosen for consideration here: almost all of the re- 
search evidence accumulated to date applies to some generalized "aver- 
age student," and thus to no one. 

The argument is not new and, as usually overstated, it is not a 
particularly constructive one. Most behavioral research problems seem 
intractable without some kind of averaging and it is possible, after 
all, to specify conditions under which the procedure is more or less 
justified. Learning theorists and laboratory experimenters have faced 
the issue intermittently for decades. Since their ultimate objective 
is general theory, they have deemed it appropriate in this pursuit to 
average out intraspecies, or individual, differences. Thus ignored for 
the present, many experimentalists believe that such differences can 
eventually be treated as parameters in established theoretic equations. 
Currently, a reluctant but relatively broad attack on the problem seems 
to be mounting in some of these circles (7) . 

Among educational experimenters, also, there is' growing awareness 
that instructional technology must be conceptualized as some combina- 
tion of learning theory and individual differences, among other things. 
Individualized teaching, in the form of programed or computer-based in- 
struction, appears not to reduce tue effects of individual differences, 
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as originally hoped. Gagne (6), in fact, has suggested that individual 
aptitudes must be ranked among the most important independent variables 
in the study of complex learning. In studies of instructional film and 
television, however, the problem seems still to be largely ignored. 

Faced with the need to understand an immensely complicated stimulus ag- 
gregate, usually used as a fixed global treatment or as an adjunct with 
unspecified instructional objectives, media specialists have settled 
for an undifferentiated and largely inadequate view of learner response. 
In the most recent annual convention of the Department of AV Instruction 
(Houston, Texas, March 1968), for example, nineteen research apers were 
presented. Of these, only one included concern for individual differ- 
ences in interaction with instructional-media variables. 

A Problem of Experimental Design 

The point of the argument is not, of course, directed at the ope- 
ration of averaging, but rather against the use of undifferentiated 
averages as the final arbiters of instructional practice. The problem 
is rooted in the design of experiments. 

Research on instructional media, as educational research in gener- 
al, has relied somewhat blindly on classical principles of experimental 
design borrowed from the animal laboratory and the agricultural experi- 
ment station. It is not that these design principles are wrong-- they 
are absolutely essential--but their use hardly obviates the need for an 
investigator to think carefully about what he is doing. Their indis- 
criminate application in educational research frequently includes an 
implicit, bad metaphor. A man is not a rat, nor is he a plot of farm- 
land. He was not bred from a single strain, nor is he in any important 
sense adjacent in space to other men. Breeding and plot-splitting make 
individuals homogeneous and random division maintains homogeneity. 
Treatment averages are meaningful here because deviations from the aver- 
ages are small in such groups and because most background variables can 
be assumed constant. But random division of a heterogeneous group 
maintains heterogeneity. College sophomores may look alike psycholog- 
ically rjeffative to differences observed in the general population. 
Relative to differences among rats or plots however--and here a bad 
metaphor can be used in the other direction — a collection of sophomores 
looks mOTie like a zoo or a farmers’ market. Treatment averages here 
are meaningless. It is like comparing "tigators” or "applanges." Some 
improvement brought to the situation if individuals are first sepa- 
rated into "tigers” and "alligators” or "apples” and - "oranges" so that 
average comparisons can be meaningfully interpreted within these sub- 
groups. This clearly does not solve the whole problem, but if the vari- 
ables used to stratify the group are well chosen, then at least the 
stage has been set for a new kind of instructional improvement, one 
based on the hypothesis that there is no "one best way" to teach any- 
thing . 

Many investigations of learning under different modes of instruc- 
tion simply assign students randomly to two or more treatments, compare 



average performance on some criterion, and find no significant differ- 
ences. No one familiar with the research literature on instructional 
film and television needs reminding that the great bulk of TV vs. live 
comparisons and many film vs. live comparisons, have ended this way. 

To underline the general problem and to introduce the solution proposed 
here, the comments of two prominent psychologists seem particularly apt. 
Hilgard (11, p. 3) states the problem as follows: 

It is surprising that, after all these years of doing it, we 
know so very little about effective teaching. The payoff of care- 
ful studies ... is very slight indeed. It is surprising that 
studies of class size, discussion vs. lecture, and teaching aids 
such as motion pictures and TV point to so few differences in the 
effectiveness of teaching. These studies, therefore, give us little 
guidance. It is not that these studies are poorly done, and even 
studies which show little differences in effectiveness leave us 
with freedom of choice. My guess is that they fail, however, to 
understand the subtle differences made by kind of student, kind of 
teaching setting, and kind of long-range goals that are operative. 

And Cronbach (5, p. 681) proposes the solution as follows: 

Applied psychologists should deal with treatments and persons 
simultaneously. Treatments are characterized by many dimensions; 
so are persons. The two sets of dimensions together determine a 
payoff surface. ... We should design treatments, not to fit the 
average person, but to fit groups of students with particular ap- 
titude patterns. Conversely, we should seek out the aptitudes which 
correspond to (interact with) modifiable aspects of the treatment. 

It is disconcerting to note, incidentally, that Cronbach* s statement 
was made in 1957 while Hilgard* s was made in 1965. 

An Alternative 

Some illustrations will explicate the proposed alternative more 
fully and provide implications which can then be treated in more detail. 
The traditional academic prediction paradigm, in which some aptitude 
variable is correlated with achievement in a single instructional treat- 
ment, serves as a starting point. In Figure 1, the aptitude variable 
is positively related to learning in treatment Ti . Individuals with 
higher aptitude scores learn more than do individuals with lower apti- 
tude scores. Most prior work which has considered aptitudes at all has 
been limited to this outcome. But this finding is not particularly 
helpful because we are not simply interested in selecting students who 
will learn more, we are interested in increasing the learning of every- 
body. Suppose, however, that another instructional treatment (T 2 ) can 
be found or designed in which the same aptitude is differently, even 
negatively, related to learning— that is, where low aptitude students 
do especially well. Figure 2 shows what has been called a disordinal 
interaction . The two regression lines intersect, in this case, near 
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the average of each. An overall comparison would yield no significant 
difference. But it is quite clear that if we use the aptitude variable 
to divide the group and assign the two subgroups to different instruc- 
tional treatments, we can greatly improve the learning of each kind of 
person. Note that, to use such a finding, it is only necessary that 
the regression lines for the two treatments intersect (hence are disor- 
dinal) somewhere within the obtained ranges of the aptitude and crite- 
rion variables. Note also that, to find the intersection, the regres- 
sion slopes rather than the correlations alone must be studied. 

Had we gone on trying to improve treatment T 1? ignoring the apti- 
tude interaction, some average increase might have been obtained, but 
it is likely that some students would still have been better off in a 
different treatment. If, instead, we seek to improve both treatments 
with specific reference to the functioning of the aptitude variable, 
then it is likely that the regression slopes rather than the averages 
will be increased. Selected placement of students in the appropriately 
tailored treatment condition then maximizes the payoff for both groups. 

It may be doubted that such disordinal interactions actually exist. 
A few selected examples from some previous work (31) should establish 
that such findings can in fact be obtained, at least in some situations. 
First, in Figure 3, the aptitude is a personality variable called ’’as- 
cendancy," the dotted line represents live presentation of introductory 
college physics demonstrations while the solid line represents filmed 
demonstrations. The ordinate is learning as measured by immediate post- 
tests. Note that there is no difference for the middle group but that, 
for highly active, self-assured, assertive individuals the live condi- 
tion is best and for students on the low end, characterized as passive, 
observers rather than participators, lacking self-confidence, and de- 
pendent on others, the film condition is best. Next, in Figure 4, the 
aptitude variable is "responsibility." Here, low responsibility stu- 
dents, described as unable to stick to tasks that do not interest them, 
and as flighty or irresponsible, seem to profit more from live than 
from filmed demonstrations. Again, there is a tendency toward reversal 
at the other end of the aptitude continuum. 

Such findings are merely suggestive at this point; they represent 
only scattered unreplicated hunches. With these considerations, how- 
ever, there seems to be sufficient reason to justify a search for other 
relationships of this kind. There are two major questions to be an- 
swered: 1) What aptitude variables are particularly relevant for filmed 
and/or televised instruction? 2) What media-attributes under what task 
requirements are particularly likely to interact with aptitudes? There 
is no theoretical framework currently available to direct the work and 
there has been no general review of the literature on the subject. 

While a number of studies reviewed or abstracted by Hoban and van Ormer 
(12), Allen (1), and MacLennan and Reid (22) have included aptitude 
variables, most suffer from the inadequacies previously mentioned. In- 
teractions which have been found previously were, for the most part, 
unanticipated outcomes of studies designed for other purposes. Some 
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evidence seems to be available in this literature but it would require 
a reanalysis oi reported and unreported data, in most cases, to dredge 
out the relevant contrasts. While a general review of the literature 
is clearly beyond the scope of the present paper, a rough summary and 
some guidelines may tentatively be offered. 

Aptitude as an Input 

Upon entering instruction, an individual may be characterized in 
terms of an aptitude pattern which reflects the prior history and de- 
velopment of that individual. The term "aptitude” refers to any in- 
dividual difference variable which functions selectively with respect 
to learning, that is, which tends to facilitate learning in some stu- 
dents and some instructional treatments while limiting or interfering 
with learning in other students and other instructional treatments. The 
term does not mean "general mental ability." Of the previous studies 
recognizing the possibility of aptitude- treatment interactions, too many 
have simply collected IQ information and left it at that. IQ is not ex- 
pected to be particularly useful here because it is a global assessment 
that correlates positively with everything. While there might be reason 
to expect interactions between general ability and film-live or TV-live 
comparisons, especially when the live condition represents a differently 
paced or self-paced treatment like script-reading (see Kress and Grop- 
per, 21) , this aptitude variable is probably insensitive to more specif- 
ic variations in treatment characteristics. Some 64 studies abstracted 
by MacLennan and Reid (22) included some form of general ability of IQ . 
measure. Of these, about one-third reported positive interactions be- 
tween aptitude measures and film or TV-mediated vs. conventional in- 
struction. Of these, however, only a handful showed clearly disordinal 
interactions. In one study (8) , televised instruction was found supe- 
rior to conventional instruction for high GPA children while the reverse 
was obtained for low GPA children. Even this one study involved statis- 
tical problems which limit the generalizability of its results. Similar 
observations are reported by Kanner and Wesley (19) , using Air Force 
Qualification Test scores as a measure of general ability, and by Jacobs 
and Bolleribacher (15) who found high ability students to learn more from 
TV and low ability students to learn more from face-to-face presenta- 
tion (Figure 5) . Other reported interactions all show differences be- 
tween media at one ability level with no differences at another. Meth- 
odological problems, sampling differences, and other shortcomings make 
construction of consistent patterns among these findings extremely dif- 
ficult, but a rough overview suggests that one hypothesis advanced ear- 
lier may deserve further consideration. Both Westley and Barrow (32) 
and Schramm (27) have noted the possibility that, in an unrestricted 
population representing the full intelligence range, televised instruc- 
tion might well be found superior to conventional presentations at both 
high and low IQ levels, with no differences between methods appearing 
in the large middle range of the general ability continuum. The ra- 
tionale for this view rests on the presumed value of the more rigorously 
organized and attention- focussing character of most televised instruc- 
tion, for individuals of lower intelligence, and its tendency to contain 
more information per time unit for reception by individuals of higher 
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intelligence. Some support for the attentional hypothesis may be de- 
rivable from research on discrimination learning in retardates (33) . 

Also, in a study of Kanner and Rosenstein (17) , it was found that low- 
ability groups of trainees tended to learn more from color than from 
black and white TV presentations while high-ability groups obtained 
more from the black and white mode. For the low- ability Ss, apparently, 
clear presentation was needed in which the displayed electronic par- 
ticles could be easily discriminated from one another. High-ability Ss, 
on the other hand, seemed not to need the attention-directing addition 
of cole:. ?• in that particular learning task. The redundancy or noise 
thus introduced functioned to reduce the amount of material apparently 
learned by these individuals. In another study, however (9) , high gen- 
eral ability students exposed to a programed televised lesson obtained 
significantly higher criterion scores than high ability students ex- 
posed to conventionally televised material, using both immediate and 
delayed posttests. Low ability students, on the other hand, achieved 
higher scores when exposed to the conventionally televised lesson, but 
this difference was judged significant only for the delayed posttest. 
Several other studies (17,18,20) have reported that students of high 
ability learn more than students of low ability regardless of method of 
instruction or mode of presentation. This conclusion would be in line 
with the earlier suggestion: general ability measures may be expected 
to correlate positively with achievement regardless of the instruc- 
tional treatment used. 

Other individual difference measures, almost as readily available 
as general ability indices, are sex, age, and attitude toward the medium. 
There variables have not typically provided interactions in the past 
(see, for example, 2,3). Interactions obtained here would likely be in- 
direct. That is, it is not these variables per se that would interact 
with learning but rather some other ’’hidden” variables correlated with 
sex, age, and attitude. There are still other potential aptitude vari- 
ables correlated with the content of instruction rather than with the 
method or medium of instruction. These also are not good candidates 
since they correlate with an aspect of instruction that is common to all 
possible presentations. One must beware, however, of such a general 
distinction between form and content since, for example, prior knowledge 
of the subject-matter, a content aptitude, may be a moderator of ether 
interactions. One study (30) found an interaction between numerical ap- 
titude and film vs. live presentation in a low prior knowledge group. 

The effect was also apparent in a high prior knowledge group but its 
directions were reversed. A similar finding occurred using attitude 
toward instructional films as the aptitude variable. Although such 
higher-order relationships pose special problems for interpretation, 
they are to be expected especially with intellectual aptitudes. 

Potential interactions are likely to reside in three classes of 
aptitude variables: 1) specific intellectual abilities like those de- 

fined in the work of Guilford (10) , 2) specific personality traits like 
those defined in the work of Cattrell (4) , and perhaps most importantly 
3) aptitudes in a poorly defined group of cognitive styles and prefer- 
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ences, learning sets, information-processing and coding strategies, and 
other subtle experential variables. 

Taking the personality class first, consider the two variables men- 
tioned earlier: "ascendancy" and "responsibility." If the interpreta- 
tion is correct, then similar interactions might be expected in TV vs. 
live comparisons, particularly if the television condition included no 
talk-back link and no discussion leader or monitor. Within the TV con- 
dition, talk-back vs. no talk-back and discussion leader vs. no discus- 
sion leader may also interact with these aptitudes. Taken together, 
these aptitudes suggest a distinction between an interpersonal instruc- 
tional atmosphere and an intrapersonal atmosphere. Any TV or film util- 
ization variable which produces this contrast is likely to interact with 
such temperamental characteristics in students. Also noteworthy is the 
old Hovland, Janis, and Kelley (13) work on persuasibility and self- 
esteem. Instructional presentations which differ in authority reference 
or credibility should interact with high vs. low self-esteem. Another 
personality variable appears here also. Recent research directed by 
McGuire has shown relations between kinds of anxiety and persuasibility. 
In turn, differences in anxiety might relate to instructional treatments 
differing in pace, complexity or presentation, or reliance upon short- 
term- memory (29) . 

It is now appropriate to make a rather important distinction re- 
garding the use of film or television simply as a distribution system 
as opposed to their use as unique visual media. The personality vari- 
ables considered previously seem fairly pervasive in their effects. One 
might expect them to operate even when live lectures are compared with 
televised lectures or film recordings of lectures. Cognitive and ex- 
periential variables, on the other hand, should interact increasingly 
with treatment variables as these treatment variable depart from simple 
recording of live teacher behavior. When film or television is used to 
present contrived or illusory visual experiences, we can expect many 
complex interactions with perceptual and cognitive aptitudes. This do- 
main is virtually untouched but one hypothetical example has been sug- 
gested elsewhere (23) . In a comparison between motion pictures and film 
strips in teaching map reading, Hovland, Lumsdaine, and Sheffield (14) 
found a difference in learning on an item concerned with interpreting 
contour lines. The motion picture had used a visual transformation, 
from horizontal to vertical, to show the lines as projections of differ- 
ences in elevation. In effect, a spatial visualization ability had been 
supplanted by a cinematographic technique. Although this aptitude was 
not included in the study, it would be reasonable to expect that stu- 
dents with highly developed visualization ability would not need or want 
the filmic presentation while students without this capacity would find 
film essential. It should be noted, however, that the visual transfor- 
mation from horizontal to vertical, used in the film, could be used 
equally well by the film-strip. The difference between the two would 
then be only with regard to continuous motion presented by the former 
and absent in the latter. It can be hypothesized that in such a compari- 
son another aptitude would interact with the presentations, namely, an 
ability to visualize an integrated continuity from a series of still 

509 



shots. The effects of other treatment variables, such as auditory vs. 
visual or single vs. multiple channel information transmission should 
also find their clearest expression in interaction with relevant apti- 
tudes. In general, aptitudes involved in receiving, organizing, cod- 
ing, manipulating, storing, and retrieving visual images should inter- 
act in many complex ways with variables reflecting different cinematic 
and editing practices. 

Given even the limited available knowledge about individual dif- 
ferences in quantity of information intake, sensitivity to uncertainty, 
tendency to seek information, preferred level of stimulus complexity, 
etc. (28) , we are able to formulate specific hypotheses as to possible 
interactions. It is reasonable to hypothesize, for example, that in- 
dividuals who are easily overwhelmed by uncertainty (i.e . , experience 
low response uncertainty) will learn more readily from straightforward 
" linearly” edited film, while others who prefer a higher level of un- 
certainty will be bored and thus inhibited by such a film. On the 
other hand, when a film is edited to leave wide gaps in the course of 
action or to carry several story lines simultaneously, those who ex- 
perience more response uncertainty and reach higher arousal levels 
should display improved performance, while those who are less aroused 
should be overwhelmed. Hypotheses of this sort require, however, a 
clear specification of the amount of uncertainty contained in each film 
version (26) . On the basis of results obtained by Suedfeld and Strue- 
fert (31) , it may be suggested that such individual differences will 
interact also with the amount of new information given per unit of time 
in the film. Individuals who experience a high degree of response un- 
certainty tend to search for new information. Hence, highly loaded 
films should serve them best. Those who experience less response un- 
certainty and thus need more correcting feedback (see 22) , will profit 
more from presentations that provide such feedback or repetition. 

These last considerations begin to elaborate the third category of 
likely variables listed earlier and suggest a somewhat different ap- 
proach to the whole problem. Aptitude can be viewed as the transfer of 
learning sets or information processing strategies from previous learn- 
ing experiences. Individuals who differ in amount or kind of previous 
experience with film seem to differ also in the extent to which they 
profit from film learning treatments. Hoban and van Ormer (12) called 
this phenomenon "film literacy" and it has been suggested that this 
unique aptitude represents a kind of comprehension of the "grammar" of 
cinema. (23). As television, both commercial and educational, develops 
a comparable visual language, we can expect comparable interactions with 
"media literacy." The earlier distinction between form and content ap- 
titudes is essentially a distinction between aptitudinal and applica- 
tional transfer. Media literacy deserves considerable attention as a 
general aptitudinal transfer phenomenon, because it may represent both 
aptitude interaction with subsequent learning and aptitude development. 
Such a variable might be extremely important, also, in multi- cultural 
educational settings where students of different social classes or cul- 
tures differ both in degree and kind of "media literacy" (24) . 
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It is apparent from this view that an aptitude can affect learning 
and it can in turn be affected by learning. In the search for aptitudes 
as selective predictors, it is hoped that we will also keep an eye on 
aptitudes as outcomes of instruction. After all, the objectives of edu- 
cation are, in large part, aptitudinal in nature. We expect students 
to forget part of the information but to retain and expand upon the 
learning and thinking processes that educational experiences help de- 
velop. The instructional contributions made by film and television in 
this regard cannot be evaluated until aptitudinal criteria are included 
in the study of media effects. For instance, Salomon and McDonald (25) 
have shown that teacher interns who are dissatisfied with their own 
teaching performance and seem to have generally low self-esteem react 
differently to self-viewing on videotape than interns with higher self- 
esteem and self-satisfaction. The former devaluate the idea of teacher 
education after self-viewing, attending to the many physical cues of 
their own appearance. The latter improve their self-evaluation and 
tend to notice more cues relevant to their teaching performance. On the 
basis of such findings it is reasonable to expect that the low self-es- 
teem teachers will change their self-esteem and their teaching behavior 
by means of defense-reducing experiences, e.g . , reinforcing first-hand 
experience in classrooms. They cannot be expected to change when faced 
with their own image on videotape screens. The high self-esteem teach- 
ers, on the other hand, can be expected to benefit more from self-view- 
ing than from repeated classroom teaching without such self- confronta- 
tion. 

Conclusion 

There was a time when it would have been ridiculous to suggest 
alternative filmed or televised presentations for selected subgroups of 
students. But multichannel systems and videotape editing now make the 
suggestion feasible. Even for open-broadcast educational television, 
multiple channels may someday be available. Without these facilities, 
the aptitude- treatment interaction problem takes a different complexion. 
Nonetheless, more specific description of target audiences in aptitu- 
dinal terms and appropriate tailoring of program presentation could 
yield significantly improved results. 

Hopefully, media specialists will increasingly consider the inclu- 
sion of aptitude variables in their thinking and in their work. Most 
previous research has pitted instructional media and methods against one 
another without concern for individual differences. While one cannot 
really argue that none of the treatment variables studied thus far pro- 
duce general effects across all students, it is appropriate to ask how 
many such studies have masked real and important interactions by averag- 
ing in overall comparisons. Truly general effects will never be sepa- 
rated from important special effects until the possibility of interaction 
is directly investigated. The latter approach may well be the wisest 
road currently available toward genuine instructional improvement. 
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FACTORS IN LEARNER RESPONSE TO FILMS 



by Charles F. Hob an 

The Anneriberg School of Communication 
University of Pennsylvania 

Edward B. van Ormer 

Pennsylvania State University 



Predispositional Factors in Audience Response 
Predisposition to Acceptance 

Some experimental evidence is available to support the hypothesis 
that the predisposition of an audience to accept an attitude or opinion 
is a factor which operates in the interpretation of experience from a 
motion picture. The effect of this predisposition may at times not mani- 
fest itself immediately, but may appear after a longer period of time. 

Theoretically, it is probable that the individual not only tends 
to forget those items of experience that are inconsonant with this pre- 
disposition, but also perceptually rejects experience from any medium 
either by not "seeing” or by not immediately accepting these items during 
their initial presentation in communication. Most of us are familiar 
with people who consistently refuse to "see what they do not want to 
see." Psychological knowledge and understanding of this process of se- 
lective perception is, at present, inadequate. 

Thresholds of Excitability 

We may conclude from the evidence at hand that the threshold of 
excitement from movies portraying danger, conflict, romance, and humor 
varies within any age group, and that excitability generally declines 
as we approach adulthood. 



Excerpted from Instructional Film Research: 1918-1950 . Technical Report 
No. SDC 269-7-19, Instructional Film Research Program, Pennsylvania 
State University. Port Washington, L.I., N.Y.: Special Devices Center, 
U.S. Office of Naval Research, 1950. Pp. 7.12, 7.16-7.17, 7.27-7.28. 
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The relationship between excitement, involvement, and acceptance 
is not clear. Here is one of the major areas for film research. It is 
basic to the choice of dramatic or narrative technique in instructional 
films. 

Likes and Dislikes 



Effects on Opinion Change . The limited evidence at hand suggests 
that adult- audience "likes" and "dislikes" of a film are related to the 
direction of the influence of the film on opinion , when such an influ- 
ence is intended and/or occurs. Those who dislike a film appear to be 
less positively influenced or influenced negatively in opinions, and t 

those who like a film appear to be influenced positively in opinions. V 

("Positive" is understood to refer to the direction of the intended 
influence.) 

Effects on Rating of Educational Value . Likes and dislikes of 
something in a film also appear to be related to student judgment of 
the educational value of a film, in that few films disliked were highly 
appraised for their educational or instructional value. Questions for 
further research ares does this relationship apply to instructors as 
well? Is this judgment of educational value related to amount of in- 
formational learning from the film? 

E ffects on Informational Learning . The limited data available fail 
to show a consistent correlation between degree of interest in a film 
and amount of informational learning among certain college classes and 
armed- forces trainee groups. However, in some of these groups, under 
certain inexplicable conditions, there may be a fair correlation between 
interest and amount of learning. 

a. Preferred Teaching Aids Were Not Markedly Superior in Teach - 
ing . Even though college-age students seem to prefer motion pictures 

as a supplementary aid in a unit of instruction, and believe that motion 
pictures benefit learning, their achievement scores do not always re- 
flect increased learning. On the other hand, some less preferred medium 
may actually benefit learning more. 

Some groups of upper elementary school pupils greatly overestimated 
the helpfulness of a preferred type of verbal accompaniment with a film 
and underestimated the helpfulness of a much less preferred type. A 
limited sample of junior high school pupils was found to show a slight 
tendency to prefer science films in color to identical prints in black 
and white. This preference seemed to be reflected in a slightly great- 
er (though not highly reliable) , efficiency in learning which was more 
evident in delayed tests. 

b. Preferred Session-Length Depends on Material . Certain college 
classes and armed- forces trainee groups had no consistent tendency to 
rate either long or short film sessions high or low in interest in the 
case of four different film series. In one series of films there was 
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evidence that the long session received a less favorable rating, and at 
least an indication that slightly less learning resulted from the single 
long session than from the four 15-minute sessions. Apparently, the 
intrinsic appeal and difficulty of the subject matter in the films are 
two predominant factors in determining whether an audience feels that a 
one-hour film session is too long. Also, there was some evidence that 
a given class might show a consistently negative attitude regardless of 
the length of film showings, an attitude which that class might have to- 
ward instructional films in general. 

Thus, the limited evidence at hand suggests that degree of interest 
is no sure indication of the amount of learning that will result from a 
film, and that preference for a certain characteristic of a film, or for 
a certain way of using a film, cannot be taken as an index of greater 
effectiveness in information learning. 

* * it 

Social Factors in Audience Response 



Roles Adopted Appear to Influence 
Some Reactions to Films 



There is some evidence that the roles ascribed to an individual, 
and which are adopted and "played" by him, are related to his reaction 
to a motion picture. Roles related to socioeconomic level, religion, 
educational status, age, and sex of the individual may at times affect 
the influence of the film on him. From the scanty evidence available, 
but based on good theoretical reasons, the following hypothesis may be 
suggested: the nature and degree of the influence of the motion picture 
is affected by the extent to which the content of the film is directly 
related to the behavior and response patterns embedded in one or more 
of the individual's social roles. 

Film Preferences Vary with Age 

In considering age differences, we must not lose sight of 'he im- 
portance of intellectual maturation and other physiological factors 
which change with age and sexual maturity. It seems probable, however, 
that some of the age differences are culturally influenced when the in- 
dividual tries to "act his age" and adopt the group code for that age. 

Sex Role and Film Influence 



It is difficult to state the extent to which the differences in the 
way the two sexes respond to the films discussed here can be attributed 
to the individual's acting in accordance with the sex role which he 
knows has been ascribed to him by society, his family, and his peer 
group. Possibly some of these differences are at least partially due to 
more basic physiological differences between the sexes, but this is hard 
to demonstrate. Certainly a large number of these differences are in- 



fluenced to a considerable extent by cultural factors related to our con- 
cept of the assumption of a role ascribed to and adopted by that partic- 
ular individual. 

Some Sex Differences in Film Influence 
Which Are Possibly Related to Role Adoption 

There is some evidence of sex differences in responses to films. 
These differences appear as differences in rating the educational value 
of films; some emotional and attitudinal differences in reaction to a 
given film, or part of a film; differences in film topic preferences 
from at least the age of ten years and upwards; a tendency for boys to 
learn more than girls from certain films relating to science and mechan- 
ical processes. 

Social Role and Identification 

In theory, at least, social role ascription and adoption, is inti- 
mately related to the phenomenon of ’'identification,” which is discussed 
in Chapter VIII in relation to audience involvement in film experience 
and its relation to learning from films. 

* * * 

Intelligence and Educational Level 



Influence on Informational Learning 

1. It appears that, in regard to this learning outcome or objec- 
tive, there is a fairly high positive correlation between intelligence 
and learning from films as a pictorial-verbal medium of communication. 
This relationship seems to exist throughout the public school years and 
at least into early and middle adult life. (This relationship has not 
been investigated for persons in their late adult years.) 

2. Many of the investigations suggest that "unto him that hath 
shall be given.” The more intelligent persons usually know more about 
the topic when they start, make a greater absolute gain, and maintain 
their superiority over the lower and average intelligence levels at the 
end of the film learning. 

3. In some cases, but certainly not universally, teaching with a 
film or with the aid of a film, seems to bring about a greater increment 
in learning among those of lower intelligence than it does among those of 
higher intelligence. However, this greater increment does not increase 
their total learning to the extent that it surpasses that of the average 
of superior groups. 

4. The few studies that have been made with retarded pupils and 
with semi-literate adults indicate that suitable films can bring about a 
definite increment in learning for these groups. 



Influence on Perceptual - 
■ Motor Learning 



1. Apparently little research has been done on the relationship 
between intelligence and perceptual-motor learning from film presenta- 
tion, The one study quoted found a very low correlation between knot- 
tying and intelligence, but the correlation was somewhat higher when 
the scores on a pencil and paper mechanical aptitude test were compared 
with the knot- tying. 

Influence on Opinion Change 

1. The few studies available, made with recruits in the U.S. Army, 
indicate that there is an overall increase in opinion change with high- 
er educational level. 

2. This increase is algebraic and results from three types of re- 
lationships: a positive correlation between amount of change and educa- 
tional level; no correlation; and, a negative correlation with educa- 
tional level. Predispositions and willingness or unwillingness to ac- 
cept a given interpretation appeared to be factors complicating the 
relationship. 



Effects of Prior Knowledge and Training 

Influence of Familiarity and 
Previous Knowledge 



The effect of familiarity of context and previous knowledge of the 
specific subject requires further investigation. However, it seems 
likely that the so-called "difficulty 1 * of a given film may not be en- 
tirely due to its subject matter. The difficulty of a film depends on 
the learner* s intelligence, and is probably related, as well, to the 
extent of his previous knowledge of the subject. 

Thus, the amount of learning that results from a single showing and 
repeated showings of a film appears to depend as much or more on the 
previous knowledge held by the individuals in the audience than on the 
density of factual content and the effects of repetition. 

Influence of Propaganda Awareness 

There is no evidence that persons who have received training in 

the techniques of propaganda are better able to resist propaganda mate- 
rial in films. However, one study does suggest that persons, who sus- 
pect that their opinions are being manipulated, are less likely to shift 
their opinions as a result of film experience. 

Effects of Language Facility 

The studies on this topic suggest three points: (1) That some meas- 
ures of the reading ability and vocabulary knowledge of the individuals 
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in a film audience, might serve as a fair indication of the amount of 
informational learning, and possibly of some other types of learning, 
which will occur from a film presentation. (2) Though the correla- 
tions between reading and listening comprehension are fairly sizable, 
a given individual may still be a much better comprehender by one or* 
the other sensory channel. (3) Sound films may definitely facilitate 
the learning of individuals whose reading comprehension is definitely 
lower than their listening comprehension. 

Effects of Film Literacy 

The data from the studies of film literacy suggest that some per- 
ceptual and other specialized learning abilities develop with increased 
practice in observing and learning from films, and that this ability 
helps the individual to learn more from future instructional films. 



AUDIENCE-LEARNER CHARACTERISTICS 



by William H. Allen 

University of Southern California 



The importance of the characteristics of the learner upon the re- 
ception of instructional communications cannot be overemphasized. The 
earlier concept of the audience as a kind of atomistic mass, subject to 
persuasion or instruction by powerful communication mediums, is being 
viewed with increased skepticism. We seem to be gradually approaching 
the position taken by Carpenter (5) when he expressed the opinion that 
the effects of film instruction, within certain limits, depend more up- 
on the characteristics of the perceivers, individuals, and audiences 
than upon the elemental variables within films themselves. 

Predisposition to Acceptance 

Evidence exists that the predisposition of an audience to accept 
an attitude or opinion operates to influence the individual's interpre- 
tation of the communication. Ramseyer (24) pointed out the reactions 
of pupils to films dealing with social subjects was related to the oc- 
cupations of their parents. Hovland, Lumsdaine and Sheffield (14) 
found that military trainees who were predisposed to accept certain 
opinions prior to a film showing tended to hold these same opinions 
nine weeks after the film, although when tested shortly after the show- 
ing, their opinions fell into no discernible pattern. Wiese and Cole 
(33) found that the effects of an attitudinal film was largely deter- 
mined by the social, cultural, and economic backgrounds of the audience. 
Greenhill and McNiven (8) discovered a relationship between learning 
from a film and the degree to which the viewer perceives the film to 
be of use to him. 

Kishler's study (16) supports this generalization. Hoban (11) 
studied reactions to two actors in an Army training film on the opera- 
tion of a motion picture projector by a target audience made up of new 
enrol lees in an Army Projectionist School and by a nontarget audience 
of soldiers not enrolled in the school. The target audience made over 



Reprinted from Audio-Visual Communication Research . Santa Monica, 
Calif.: System Development Corporation, 1958. Pp. 33-37. 
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80 percent more responses on a reaction questionnaire and appeared to 
be about twice as interested in the film. In addition, the target au- 
dience tended to identify more with an "expert” model in the film and 
the nontarget audience with the "trainee" model. Hoban thereby hypoth- 
esized that audience involvement in an identification with instructional 
films is determined more by audience aspiration and the relative value 
placed on the aspired-to-role than to audience status at the time. In 
another analysis Hoban (12) concluded that audience status was related 
to reactions to a film and that some impedance of communication was 
likely to result on the upper-status level of an audience when the film 
presented values associated with the lower-status level. Scollon (26) 
studied variables concerned with the prestige of the main character in a 
film, the degree to which he was characterized, and his relationship to 
the trainee. He concluded that (a) a prestigeful communicator lent ef- 
fectiveness to the film, (b) a high level of characterization of the 
communicator was no more effective than a low level, and (c) the degree 
of relationship of the communicator to the audience reference group was 
probably more important than the level of characterization. Maccoby 
and Wilson (18) , in two studies in which entertainment films were shown 
to Grade VII children, found that the viewers identified themselves with 
like-sexed leading characters. However, they identified with the charac- 
ter whose social class corresponded with their aspired to social class 
rather than with their current status. 

Studying the effects of 5 mental hygiene films on university women, 
Mertens (20) found that the poorly adjusted women showed greatest emo- 
tional involvement with the films, and that women with problems similar 
to those dealt with in the films reacted more strongly, remembered the 
films longer, and interpreted them in a slightly different manner. 

Stein (28) arrived at similar conclusions from a study of the effects 
of four of the same mental hygiene films on normal and abnormal individ- 
uals. Those who found the films most personally relevant and acceptable 
learned the most from them, women appearing to be more responsive than 
men, and psychologically deviant (except those acutely mentally ill) 
individuals finding them more relevant than normal individuals. Iscoe, 
Mims, and White (15) , studying the therapeutic possibilities of personal 
adjustment films, discovered that emotionally-disturbed boys tended to 
see in the films situations very close to their own, often reacting with 
fear or anger. Rose's analysis (25) of audience reactions to the com- 
mercial films, "Life of Riley," by means of infrared photography empha- 
sized the importance of the background, experience, and set of the audi- 
ence. 

Likes and Interests 



Hovland, Lumsdaine and Sheffield (14) found that likes and dislikes 
of a film are related to the film's influence on opinions. However, 
studies by Ash (2) , Heidgerken (10) , VanderMeer (31) , Westfall (32) , and 
Twyford (29) found little or no relationship between interest in films 
and the information learned from them. In a study of liking and learning 
from educational television programs, Merrill (19) achieved similar re- 
sults. coo 



Intellectual Ability, Train - 
ing. and Prior Knowledge 



There is evidence from a number of studies that persons of high 
intelligence usually learn more from films than those of medium or low 
intelligence. However, in some cases those of lower intelligence ap- 
pear to make a greater increment in learning, but not enough to surpass 
the learning of the average or superior students. 

Hoban and van Ormer (13) concluded that the difficulty of a film de- 
pends not only on its subject matter, but also on the learner 1 s intelli- 
gence, training, or previous knowledge of the subject. Sekerak (27) 
found a relationship between intelligence and the type of mass communi- 
cation used by junior high-school students. There is evidence that some 
form of what may be called "film literacy" develops with increased 
viewing of and learning from films and this factor may increase the 
viewer 1 s ability to learn from the films. Studies by Hansen (9), Vander 
Meer (30), and the Australian Commonwealth Office of Education (3) sup- 
ported this hypothesis. Lumsdaine (17) compared the knowledge gained 
from a high-school science film by students who had already had consider 
able study of the subject with those who had received no previous formal 
instruction. He found that the group with previous instruction learned 
more from the film than the more "naive" group relative to what each 
could have learned. 

Several studies investigating the "listenability" of film commen- 
tary as related to the grade level of students were made. O'Connor (23) 
compared a measure of 21 elements in a series of educational films with 
two measures of film effectiveness and identified eight elements that 
were related in amount of information recalled from the films. Glad- 
stone (7) compared two versions of an instructional film with commen- 
taries that differed four or five grade levels in difficulty as meas- 
ured by the Flesch and Dale-Chall readability formulas. He concluded 
that the easier commentary was related to increased learning of the 
factual content. In a similar study, Allen (1) found that easier com- 
mentary, as measured by the Flesch Readability Formula, resulted in 
significantly greater factual learning than commentary two grade levels 
more difficult. Moldstad's (21) results differed in that he found no 
significant differences between commentaries that varied as much as six 
grade levels in difficulty when he showed the film twice. Nelson and 
VanderMeer (22) studied the effect of modifying spoken commentary of an 
animated film. They found that all simplified commentaries were con- 
sistently superior to the original commentary (but not significantly) , 

and that the best had the shortest sentences and the most personal pro- 
nouns. Blain (4) obtained conflicting results, finding no differences 
in factual learning from a film that differed in level of difficulty, 
but some evidence that factual information presented in an informal, 
conversational, and more personalized manner did affect learning of 
factual information. Chall's (6) recent comprehensive review and ap- 
praisal of research and literature in readability is a useful guide. 
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EYE MOVEMENTS AND TV VIEWING 



by Egon Guba and Others 

Ohio State University 



School children are being exposed increasingly to learning from 
television, and it is likely that in the near future a substantial por- 
tion of what the school child learns may first be presented to him via 
this medium. In the face of this apparent trend it is surprising that 
so little is known about how children learn from television. It is 
equally surprising that the production of educational materials for 
television continues along '’artistic" lines based largely on rules of 
thumb, rather than along scientific lines based on empirically derived 
principles of visual learning. 

An interesting analogy exists between the present status of TV 
teaching and the status of teaching from books that existed a half-cen- 
tury ago. Then little was known about the ways in which children learn 
from the printed page, and the production of books for educational use 
was likewise guided by "common sense" rather than by established princi- 
Pl es. In that area, a considerable breakthrough was achieved when sys- 
tematic research on eye movements was undertaken. As a result, new 
methods of teaching were devised, mechanical aids to increase perception 
span and reading rate were developed, and even the format of the printed 
page was altered to take advantage of the new facts about the ways in 
which children actually used their eyes in reading. 

It seems reasonable to suppose that similar studies in the area of 
TV viewing might have similar breakthrough results. It is possible that 
children have certain "natural" eye-movement patterns which they utilize 
in learning from the TV medium and that different modes of visual pres- 
entation utilize these patterns more or less advantageously. Visual 
representations may turn out to be well or poorly paced, reinforcing or 
distracting, simple or cluttered, focused or diffuse, etc., when judged 
by the criterion of whether or not they elicit efficient eye-movement 
patterns, whatever these may be. Since individual differences character- 



Excerpted from "Eye Movements and TV Viewing in Children," AV Communica - 
tion Review . XII (Winter 1964), 386-401. The research reported herein 
was supported by a grant from the U.S. Department of Health, Education, 
and Welfare, Office of Education, under the provisions of Title VII of 
the National Defense Education Act of 1958. 
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ize children on every measurable variable, it is also likely that eye- 
movement patterns will be found to differ sharply; 'if certain patterns 
are found to be more efficient in learning, they ought to be identified 
and made the basis for teaching M looking" skills. 

The present research was prompted by such considerations. There 
was at the outset no assurance, of course, that the hoped-for outcomes 
would indeed be achieved; in any event, it was clear that not all of 
the above conjectures could be studied in what was perforce an explora- 
tory venture into this apparently promising field. The following objec- 
tives seemed reasonable for such a pilot effort, however, and were 
adopted accordingly for the study: 

1. To develop an appropriate experimental system for the recording 
of eye-movement data. 

2. To collect such data for a sample of about 40 fifth-grade chil- 
dren. 

3. To analyze these data to identify relevant variables and to de- 
velop hypotheses about eye-movement responses to a dynamic visual scene. 

4. To relate the identified variables and patterns to specific 
subject and stimulus characteristics. 

The Experimental Apparatus 

The experimental apparatus consists of six major components: a pro- 
jector for the presentation of the stimulus materials; a simulated TV 
set for the display of the stimulus materials; a helmet-mounted corneal 
reflection system and TV camera to obtain eye-movement data,* electronic 
controls for the helmet-mounted TV camera; a TV monitor for the display 
of the eye-movement data; and a motion picture camera to record the eye- 
movement data from the TV monitor „ 



* -k * 

• . . Light from a miniature filament bulb is reflected by the corneal 
surface of the eye. The tube transmits the reflected light beam to the 
optical system on top of the helmet. As the eye rotates, this light is 
reflected through a corresponding angle, indicating the eye movement; 
this corneal-reflection beam forms the so-called eye marker. A double 
prism functioning as a half-silvered mirror effects the superimposition 



The corneal reflection system was devised and built by Norman H. 
Mackworth, when he was senior scientist with Dunlap and Associates, 
Stanford, Connecticut, and adapted by the Institute for Research in 
Vision, Ohio State University, in accordance with suggestions from 
their staff and the project staff. The TV camera was specially devised 
by Dumont Laboratories. 
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of the eye marker on an image of the visual field obtained by the scene 
lens, located near the front of the small TV camera. This small, transis- 
torized TV camera is mounted as an integral unit together with the corneal 
reflection light source, the scene lens, and associated optics. Provisi- 
ons have been made on the helmet for adjustments to focus and reference 
the eye marker and to aim the TV camera properly at the visual field. In 
addition to being counter -balanced (a) so as to seem relatively weight- 
less, the apparatus is also somewhat balanced about the axes of head 
movements. The mouthpiece system (e) , stabilizing the helmet on the 
head, has provisions for individual attachments fitted for each subject 
with a dental impression compound. With this system of counter-balanc- 
ing and stabilizing, the apparatus is comfortable and relatively nonre- 
strictive of normal head and body movements for a seated subject. 

The eye-movement data obtained with the helmet apparatus are dis- 
played on the TV monitor. The image of the total visual field appearing 
on this monitor covers an area of approximately 20 by 30 degrees of arc, 
while the stimulus field (the simulated TV screen) covers approximately 
12 by 16 degrees. ^ The eye marker, indicating where in this field the 
subject is looking at any instant, appears as a bright spot which is 
typically one degree in diameter. That both the object seen and the 
subject's eye marker are immediately observable on the monitor is one of 
the significant features of this apparatus. 

The stimulus materials were displayed for the subject on the simu- 
lated TV set by a rear-projection method. A convincing simulation of a 
TV display was achieved by using a TV cabinet from which the chassis had 
been removed and replacing the original picture tube by a ground glass 
screen. The controls on this simulated TV set also operated the stimulus 
materials projector, which was located in the adjoining control room. 

The TV monitor and the 16mm camera, which made a permanent record of the 
data, were likewise located in this room. 

The Stimulus Materials 



The stimulus materials were selected primarily to exemplify educa- 
tional TV materials as they are usually found. Two segments were finally 
included: a telecast, "Health Habits," from the series Adventures of Sci - 
ence » produced by the Midwest Program on Airborne Television Instruction, 
and a short clip from a commercial presentation, "The Lively Ones," pro- 
duced by the National Broadcasting Company. The latter segment was a 
fast-paced and visually compelling scene based upon the ballet music 
from West Side Story . The total viewing time for the edited version was 
17 minutes. 



The maximum dimensions of the simulated TV screen were 13 by 17 
inches, and this screen was placed approximately 62 inches in front of 
the subject. 
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The Subjects 



The sample consisted of 43 children (21 boys and 22 girls) from 
four fifth-grade classes in two schools convenient to the Ohio State 
University. Candidates were examined by their school nurses to deter- 
mine fitness for the procedures involved. Minimal criteria were 20-30 
vision, normal hearing, and fair dental condition, necessitated by the 
mouthpiece on the helmet. 



Data Analysis 

Following a survey of the data films with a variable speed motion 
picture projector, intended to afford some initial insights into what 
the data might contain, two methods of detailed analysis were devised as 
follows: 

Density Analysis 

The purpose of this analysis was to determine what objects were 
looked at by the subjects and the duration of each look and to evaluate 
the attention value or valence of various visual stimuli. This analysis 
was completed for nine segments of the telelesson. ^ For each segment, 
the stimulus field was divided into a number of "objects 1 ’ (e. g . , face of 
narrator, illustrative chart, nonrelevant elements included in the "set," 
and the like) , whose valence for the subject could be obtained. The ap- 
paratus to perform this analysis consisted of a keyboard wired to a 
series of counters and to a strip-chart recorder. As the analyst ob- 
served the data film at a speed of four frames per second, he pressed 
first one and then another of the keys according to a predetermined code 
depending on the particular object at which the subject was looking. The 
depressed keys activated appropriate counters which recorded both the 
frequency with which a subject viewed the encoded objects and the dura- 
tion of time spent in viewing each object. These data were also recorded 
on the strip- chart recorder. For four of the nine scenes analyzed, den- 
sity data were collected by a more detailed frame-by-frame analysis util- 
izing a film editor. For these analyses the data were recorded manually 
rather than electrically; however, the form in which these data were re- 
corded was similar to the automatic form. 

Movement Analysis 

The purpose of this analysis was to identify, and if possible to 
quantify, various indices of eye movement. The preliminary analysis had 
indicated that not all observable movement phenomena could be classified 
into the standard categories of "fixation" and "saccade" that had de- 
veloped out of other eye-movement studies. It became apparent that the 
terms "fixation" and "saccade" represented the extremes of a continuum 



Since the data were recorded on more than 650,000 individual film 
record frames, sampling was necessary. 



of possible movements. The movement analysis was intended to describe 
these intermediate possibilities. 

Data were collected by means of frame-by- frame analysis utilizing 
a film editor. Because of the extremely laborious nature of this proo 
ess, only two scenes were analyzed: one "dynamic," i.e . , with a moving 
field, and one "static," jue., with a still field. Data were recorded 
manually. 



Selected Findings 

The most obvious finding resulting from the density analysis is, 
as would surely be expected, that the eyes do tend to focus of "cluster" 
on certain areas of the visual field. To put it another way, subjects 
did find certain areas of the field more visually compelling than they 
did others. 



What is surprising about the data is the fact that the subjects 
tend to be preoccupied with the face of the narrator (when he is on 
screen) to the virtual exclusion of other objects. The data of Table 1 
are illustrative. The common element uniting these five scenes is that 
the narrator is visible throughout. Briefly, the content of each scene 



is**’* 

1. Scene A: 

2 . S cene B : 

3. Scene C: 

4. Scene D: 

5. Scene E: 



The narrator talking from behind a table. 

The narrator presenting and discussing a Petri dish with 
mold. 

The narrator presenting and demonstrating various cleaning 
aids. 

The narrator discussing an animated chart of the human 
body. 

The narrator beside chart of human body, not discussing it. 



TABLE 1 



MEAN PERCENT 


OF THE TIME 


SPENT IN 


SIMILAR 


SELECTED AREAS 


Area 


Scene A 
. . (N=25) 


Scene B 
(N=21) 


Scene C 
(N=17V 


Scene D 
(N=26) 


Scene G 
01=27) 


Face Area of Narrator 


91.9 


77.1 


36.2 


17.4 


57.1 


Hands, Empty 


2.4 


— 


3.7 


4.6 


1.8 


Hands with Object 


— 


17.3 


23.7 


— 


-- 


Background Objects 


3.4 


2.7 


5.5 


5.3 


3.3 


Foreground Objects 


— 


— 


14.6 


72.9 


36.9 


Off-Image Field 


0 


1.5 


17.1 


0 


0 
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Scenes A, B, and C have the same background objects: a microscope and 
plant standing on shelves visible over the narrator's shoulder. There 
are no foreground objects in Scenes A and B, but in Scene C there is a 
tray containing soap, fingernail file, brush, and shampoo. While dif- 
fering markedly in auditory subject matter, the visual composition of 
Scenes D and E are nearly identical, with a large animated chart of the 
human body in the foreground and a pair of scales on a small shelf above 
and behind the chart as a background object. 

Preoccupation with the face of the narrator continues even when 
there is a strong distractor in the field. In Scene D, for example, the 
narrator is illustrating circulation of the blood with an animated fig- 
ure, almost life size, next to which he is standing. A few moments 
later (Scene E) , the narrator shifts topics, but continues to stand next 
to what now becomes a distracting figure. We may note that even when the 
subject is expected to look at the animated figure (Scene D) , 17.4 per- 
cent of the time is still utilized by looking at the face. When the 
animated figure is merely a distractor (Scene E) , the face receives at- 
tention 57.1 percent of the time, while the distractor (surely the most 
powerful distractor found throughout the film) receives attention only 
36.9 percent of the time. 

Two unexpected phenomena were also detected. The first of these, 
termed blooming by the experimenters, is concerned with variations in 
the size and shape of the eye marker during the experimental runs. The 
majority of low intelligence subjects displayed a large amount of this 
blooming. Investigation of the phenomenon indicates that it is caused 
by a change in focus of the corneal reflection beam. These changes in 
focus, moreover, are probably due to translational movements of the eye- 
ball backward and forward in its socket. It is, of course, also possible 
that apparatus slippage on the head may produce such effects; but when 
this occurs, the change in focus is permanent and continues through sev- 
eral scenes. The blooming of concern here is transitory in nature and 
is easily distinguished from that produced by apparatus error. 

Blooming frequently occurs when the eye marker is not on a center 
of attention, as, for example, when the gaze begins to wander after a 
comparatively long scene showing nothing except the narrator talking. 

Upon the introduction of a new object, of movement of some type or of a 
scene transition, the blooming ceases abruptly as the eye marker shifts 
to the new center of attention. It is conceivable that this phenomenon, 
when better understood, may be useful as an attention index. 

The second unexpected phenomenon was that characterized by the ex- 
perimenters as "surrender." This was noted in connection with the fast- 
paced West Side Story sequence shown following the educational lesson, 
which consists almost entirely of a series of stills depicting scenes 
from the play changed so rapidly as to give an impression of movement. 

As the segment first appears on the screen, the subject's initial tend- 
ency is to "track" various objects introduced onto the screen. 

Many subjects soon discover, however, that it is virtually impos- 
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sible to follow all of the objects. The Initial tendency to track is 
replaced by a "hovering" near the center of the screen; the subjects 
continue to focus approximately at a central area. A first guess by 
the experimenters was that this behavior represented a kind of coping in 
which the subjects attempted to utilize peripheral vision to "take in" 
what was going on. Questioning after the filming sessions indicated, 
however, that subjects were unable to recall any specifics of the content 
of the peripheral field. Hence it seems likely that the "surrender" 
phenomenon represents either an attempt to cope that failed or, more 
likely, simply a withdrawal from a relatively impossible visual task. 

Results of the Movement Analysis 

It had been anticipated at the beginning of the study that movement 
analysis would be accomplished in terms of the classic concepts of fixa - 
tion and saccade , the former representing a fixed point of focus on the 
scene, and the latter the movements between fixations, during which, ac- 
cording to theory, the subject cannot see. So far as may be seen from 
the data films projected at normal or even slow speeds, this anticipa- 
tion was verified. When the data films are analyzed on a frame-by-frame 
basis, however, it is quickly apparent that other types of movements are 
involved. Experience with this kind of analysis led the research team 
to define a continuum of movement as follows: 

No Observable Movement (NOM) . The operational definition of a NOM 
is that the position of the eye marker shall not have changed observably 
between two successive frames of the data film. Several problems arise 
in identifying NOM's because of the. nature of the analysis utilized. The 
image field is dynamic, and it is difficult to determine movement if 
both eye marker and stimulus translate on the film frame. Moreover, 
movements as large as 30 minutes of arc may go undetected because of 
their small size. As a result, it is likely that film frames classified 
as NOM's include most of the tremors, drifts, and physiological nystagmus 
reported variously in the literature. 

Minimovement (MIN) . The operational definition of a MIN is that 
the position of the eye marker shall have changed observably between two 
successive frames, but that the distance between positions shall be less 
than one diameter of the eye marker, (i.e . , approximately less than one 
degree). These MIN's have a minimum extent estimated at approximately 
15 minutes of visual arc. They differ from the micro-nystagmus- type 
movements often reported in the literature in that they are larger. 
Moreover, the MIN is typically not a random movement (as might be ex- 
pected from a tremor, drift, or other neuromuscular instability) , but 
usually may be seen to track around the contours of objects, over edges, 
etc. 



Slides . The operational definition of a slide is that the position 
of the eye marker shall have changed over three successive frames and 
that the distance between the first and second positions, and between 
the second and third positions, shall each be greater than one diameter 
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Scene C (Dynamic) 





Figure 1. Distributions of eye movements (duration). 

of the eye marker. Slides were classified as "large" or "small," de- 
pending on their extent. Small slides were typically of slower velocity 
as well; large slides are similar to slower saccades. 

Sac cad us . The operational definition of a saccade is that the eye 
marker shall have observably changed position over two frames, that the 
change in position is greater than one diameter of the eye marker, and 
that the distance traversed by the marker before or after the saccade 
is less than the diameter of the eye marker. Generally speaking, this 
definition fits well the saccades defined by other researchers. 

Typical findings from these analyses are shown in Figure 1 and 
Figure 2 for two scenes; Scene C, a moderately dynamic scene, and Scene 
F, a still scene (a drawing) • Data are shown both for duration (percent 
of time) of movements and occurrence of movements. The data for Scene C 
are based upon five high intelligence subjects (IQ greater than 124) and 
four low intelligence subjects (IQ less than 83) • The data for Scene F 

include these sane subjects and a middle IQ group of five subjects as 
well. 
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Figure 2. Distributions of eye movements (occurrence) . 

It will be seen from Figure 1 and Figure 2 that the following 
generalizations seem to hold: 

1* Curves for both occurrence and duration are qualitatively 
similar; in both cases NOM's and MIN’s are predominant. 

2. The curves are quite similar for both dynamic and static fields. 

3. The curves for intelligence groups differ sharply for NOM* s and 
MIN* s. High intelligence subjects display more NGM’s than MIN’s, while 
low intelligence subjects display more MIN’s than NOM's. 

This latter finding was so striking that a further attempt was made 
to relate movement types to intelligence. Correlations were obtained 
between the eye-movement indices for duration and various scores obtain- 
able from the California Test of Mental Maturity, data which were avail- 
able from school records. The findings from this analysis are shown in 
Table 2. 
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TABLE 2 



CORRELATIONS OF EYE MOVEMENT INDICES WITH CTMM MEASURES (Scene F) 





NOM 


MIN 


Small 

Slides 


Large 

Slides 


Saccades 


Total IQ 


.61* 


-.70** 


-.17 


0.00 


.25 


Total M.A. 


.57* 


-.71** 


-.17 


0.00 


.31 


Nonlanguage IQ 


• 66** 


-.79** 


-.21 


0.00 


.13 


Spatial Relations 


.73** 


-.75** 


-.33 


0.00 


.15 



* 

P < .05 



Since it was evident that the relationship of intelligence to the 
indices was greatest for NOM's and MIN’s, several compound indices that 
Would combine these two values into one indicator were formed. The 
ratio of NOM’s to MIN's ( N/M) and the difference between NOM’s and MIN’s 
(N-M) were formed, as well as the index defined by the logarithm of N/M. 
The latter index was used since the ordinary ratio N/M seemed to be 
somewhat curvilinear ly related to IQ. The correlations obtained between 
these three compound indicators and the four CTMM scores are shown in 
Table 3. 



TABLE 3 

CORRELATIONS OF COMPOUND EYE MOVEMENT INDICES WITH CTMM MEASURES 

(Scene F) 





N/M 


N-M 


log(N/M) 


Total IQ 


.65* 


.70** 


.76** 


Total M.A. 


.60* 


. 69** 


.68** 


Nonlanguage IQ 


.67** 


.77** 


.76** 


Spatial Relations 


.66** 


.85** 


.78** 



*P< .05 



It is apparent from Table 2 and Table 3 that a remarkable relation- 
ship exists between the indices NOM, MIN, and various combinations 
thereof and intelligence. The meaning of these relationships is not en- 
tirely clear at this point, but the correlation coefficients are of such 
a size as to suggest that these indices are very close to being physio- 
logical indicators of intelligence. 

Because of these interesting findings, the indices NOM and MIN were 
more closely investigated; the ratio N/M was selected for this purpose. 



0 
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Specifically, the ratio was studied separately for high and low intel- 
ligence subjects as a function of time elapsed within a scene. Scene C 
was utilized for this purpose. The mean value of N/M for each two- 
second interval of this scene was determined and plotted, as shown in 
Figure 3. 

It will be seen from the figure that for the initial portion of the 
scene, the curves for the two intelligence groups are similar; this 
phase (Phase One) may correspond to the "orientation period" suggested 
by other researchers. It is noted here that this initial phase is 
longer for the low IQ subjects. 



Sample Projected 

Data Data 




Time (Seconds) 



Figure 3. Change in N/M with time (Scene C) . 

The second phase (Phase Two) is initially determined by a sharp 
and large increase in the value of N/M. Thus, the positive slope at 
the end of the scene for the low IQ group corresponds to the slope be- 
tween 8-12 seconds for the high IQ group. Although the scene ends at 
24 seconds, the two curves are "projected" in agreement with the hy- 
pothesis of the existence of the two phases. 

The projections are somewhat confirmed by a similar analysis done 
on Scene F for high IQ only. This distribution is presented in Figure 
4. It is interesting to note that Phase. One is of similar duration as 
in Scene C. Phase Two is of shorter duration, which is not unexpected, 
si-'*e this scene is static while the other is dynamic. 

It is probably a safe assumption that activity of these indices 
is related to perception and learning. The index N/M changes for both 
high and low intelligence groups over time; as the scene remains on 
the screen, the proportion of NOM* s and MIN*s changes. There seems to 
be a predictable sequence of phases. Is it safe to assume that learn- 
ing occurs primarily in Phase Two? Is it also safe to assume that 
learning diminishes as activity levels off? If so, it is conceivable 
that the time function of N/M for any given scene might well be used as 



an indicator of the amount of exposure needed for at least minimal 
learning. If the upper limit of Phase Two can be determined, the time 
of maximum exposure is also determined; for if the scene is exposed for 
a longer time, very little additional learning will take place. The 
data, of course, are only suggestive at this point; obviously, a great 
deal of additional study is required. 
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Figure 4. Change in N/M with time (Scene F) . 



Summary 

This paper has described very briefly an initial excursion into 
the field of eye movements and television. The results are at best 
highly tentative; they are, however, also highly suggestive. The fol- 
lowing conclusions may at least be entertained: 

1. There is clustering of eye movements about certain areas of 
the visual field. The most definite tendency is to focus on a narrator' 
face when the narrator is present, at times (and particularly in some 
subjects) to the virtual exclusion of other elements, including those 
the scene is intended to dramatize. There seems to be. little tendency 
to be distracted by nonrelevant elements in the scene. 

2. Apparently, systematic translations of the eyeball in its 
socket occur which may be related to attention. 

3. A distinctive "surrender" pattern is exhibited in response to 
highly complex or "busy" scenes. 

4. The classic indices of "fixation" and "sacc.ade" are not suffi- 
cient to account for all eye-movement phenomena; instead the researchers 
found it necessary to define a continuum of movement which included 

"minimovements: and "slides" in addition to the aforementioned indica- 
tors. 538 
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PART SEVEN 



THE CONDITIONS OF MEDIA. USE 
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FROM THEORY TO POLICY DECISIONS 
by Charles F. Hoban 

Annenberg School of Communications 
University of Pennsylvania 



Most workers in the field of newer media in education, be they 

researchers, administrators, or teachers, are aware that 

anA he ° ry A rasaarch have had limited usefulness in policy makin» 

media i P ! r n A” 131 deci ? ions which directly affect the use o/newer ° 
media in schools and colleges. 



Ht-v n/ thi u so - Certainl y> it: is not because of a lack of quan- 
y of research studies on newer media in education; the stack of 

research reports is impressive in size. Nor is it for lack of an 
arsenal of theories of learning or models of communication. 

Some Fundamental Difficulties 

thP us start wit * tha existence of critical £aj>s which prevent 
integration of related, ordered knowledge and interacting flow of 
heory, research, and action on the operating level of education. 

Unbridged Gaps 

Gaps exist (a) between the requirements of formal and partial 
theory formulation and the actual state of theories; (b) between 
lh|2E^s rel evant to problems formulated for research in educational 
media and much of the research which has been and is being done in 
educational media; and (c) between relevant theories and Research in 

thP o^° na i °u the ° ne hand ’ and the application of both, nn 

^ and * J n the turbulent and complex institutional programs of 
education-in-action on all levels. v 6 



This .gag structure is complicated by the fact that learning the- 

iAelaSriso^MAf 7 ’ and sociological theory have been developed 
* s °l ation fr °i“ each other. Tribal organization and iden- 
tification within the intellectual society of America gives rise to 
fierce tribal pride, intensified by the brawling and caterwauling among 



. R -A n A T f "° m " Fr0, ;’ The0ry t0 P ° Ucy Decisions ." AV Communication Re- 
view, XIII (Summer 1965), 121-139. ~ — ^ 
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families and among individuals within families. Psychology and soci- 
ology have not only their own tribal language systems but also their 
own dialects. The yearling field of mass communication has expropri- 
ated its language system from other fields and is now beginning to 
show signs of tribal identity. 

It is not becoming for me to assume the role of a third- or fourth- 
r^te C. P. Snow in discussing this alarming phenomenon. My task is to 
•' a..l attention to the fact that growing intellectual cleavages prevent 
cr inhibit the development of a system(s) of thinking which we all 
agree would help us to cope with the problems of educational media as 
these problems actually exist on the practical h vel of formal educa- 
tion. 

There is reason to hope that this isolation-- this separateness-- in 
the realm of the rational ordering and the use cf knowledge in a tech- 
nology of education may be bridged, in part, by specialized disciplines 
of social psychology, educational psychology, educational sociology, 
and the newly emerging area referred to as communications. This hope 
is not easily negated by the fact that such specialized disciplines 
have either not attracted increasing numbers to the fold or are show- 
ing signs of a withering of interest. The hope is fed by an increased 
demand for the services of people trained in these between— the— cracks 
specializations of the social and behavioral sciences, and knowledge- 
able in their complex rituals and rubrics. 

For example, I was recently asked to recommend \\ educational psy- 
chologist for appointment to the staff of a division of academic re- 
search of an institution of higher education in another state. Upon 
extensive inquiry I discovered that (a) such people as exist are care- 
fully hidden away from raiding expeditions by the institutions in which 
they are presently employed, and (b) institutions that provide such 
specialized training cannot meet the demands of the market. There is 
a mere trickle flowing through the pipeline of people-in- training. Re- 
cently, a sociologist who has been especially active in formulating 
theory and doing research in the fields of mass communication and edu- 
cation told me that his institution is unable to meet the market de- 
mands for educational sociologists. The demand exceeds the supply in 
these specialized fields of ’'applied 1 * social science. 

The notion of specialized disciplines to provide mechanisms for 
bridging gaps among theory, research, and educational operations is 
introduced as a feasible way of establishing systematic interconnec - 
tions . A range of mechanisms will be discussed later in this article. 

Limiting Concepts 

A second class of circumstances that cannot be ignored is that of 
the limiting concepts of theoretical formulations, of research meth- 
odology, of the nature of educational media, and of the central prob- 
| lem(s) of education. 
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Take, for example, the concept educational media . This concept 
includes just about everything and almost nothing. All education in- 
volves mediating agencies and mediating channels. Without such medi- 
ating agencies and channels, we are likely to produce a product similar 
to Itard s wild boy of Aveyron, whose halting and low-ceiling re-educa- 

tion is discussed lucidly and perceptively by Brown in Words and 
Thing s (1) . — 



. w h at actually include in the term educational media are motion 
pictures, filmstrips, tapes, television, radio, transparencies, and 
teaching machines to use the shorthand term. We don't -include 
books (including the new paperbacks), or maps, or charts, or globes 
or workbooks, or other such paraphernalia of education-without some 
sort of conversion of these exclusions into included categories. 



T ,. , 6 ele ment of all of these educational media is machines. 

It takes a little stretching to consider a programed book as a machine, 
but for the sake of the argument, let it be so considered. When we 
consider the part machines play in education, we are forced into a 
consideration of man/machine systems. When we consider man/machine 
systems, we are forced into a consideration of technology. By a proc- 
ess of progressive forcing, we advance to the broader concept of edu- 
cational technology, or technology in education, as a central subiect 
to which we must relate theories, research, and educational practice. 

The point here is that the term educational media does not, in 
itself, suggest the ramifications for research, educational policy 

a ^ d .°?f ratin ? P5 oc _ edures ^ich are inherent in the term technology of 
4 - ^ cation Technology is not just machines and men. It is a complex, 

integrated organization of men and machines, of ideas, of procedures 
and of management. The introduction of this complex generates many ’ 
systematic problems that can be, and have been, either ignored or gen- 
eraliy neglected m theory, research, and practice in education. The 
term educational media" limits; and the term "educational technology 

7 v pan< ? S fc *? e a ^? as of theoretical development, research, and implementa- 
tion m education. 



In many of the conferences I have attended, and in the reports of 
conferences I have read, the emerging "science of management" and "pol- 
icy science in general nave left me detached from our ultimate goal 
(improvement of education) and from a basic element, decision making 
and management of technology in education. Full representation of all 
relevant disciplines and areas is not possible in this article. This 
observation brings us to some of the limiting concepts of research in 
the field of educational media, or technology, and to some of the limit- 
ing concepts of education itself. 



It is frequently said by educators and educational researchers 
that the central problem of education is learning. Learning is a 
process central to human survival. The central problem of education 



is not learning, but the management of learning. Learning and the man- 
agement of learning are not equivalent terms, any more than are learn- 
i n S and teaching. The so-called teaching- learning problem is subsumed 
under the management- of- learning problem. 

For the past few years, I have been studying the backgrounds and 
reactions of people, mostly adults, to college credit courses offered 
by the College of General Studies of the University of Pennsylvania 
over both a commercial and an educational television station. From an 
institutional point of view, one of the critical problems is that of 
attracting a greater number of people to enroll in the courses so that, 
among other things, tuition payments will reduce the deficit in the 
instructional budget incurred by the presentation of the courses over 
television. 

The over- all problem is much more complicated. It involves the 
responsibility of an urban university to serve the intellectual and 
social needs of the community, the hour at which the program is of- 
fered, the selection of courses for presentation over television, and 
so on. But central to the institutional problem, and intrinsic to the 
broad problem of the management of learning, is the fact that educa- 
tional television for noncaptive audiences is underutilized. It at- 
tracts only a trivial percentage of its potential audience. Perhaps, 
as someone has been suggesting, viewing educational television pro- 
grams of an academic mold between 6:00 and 7:00 a.m. is a status sym- 
bol, and the viewers are status strivers. There is evidence that some 
are and others are not. But the fact remains that whatever theory and 
research specify for improved management of learning via educational 
television, these mechanisms can operate only when there is an audience 
in-being and when this audience is of sufficient magnitude and/or com- 
position to justify the cost of educational television. No one has 
yet discovered how to determine this except by administrative fiat or 
myopic accounting. 

This problem may be viewed as one of educational management, but 
it also may be viewed as a broad problem of management of learning. 
There is some reason to believe that the problem of management of 
learning becomes more acute when any aspect of new technology is in- 
troduced into education. Programed instruction, for example, involves 
a high degree of control of the stimulus-response-reir.forcement pattern 
and frequently also a high degree of permissiveness in rate of progress 
of the learner. The former removes the classroom teacher from the 
direct teaching process, and the latter performs the teachers* func- 
tions so that the management of learning on the part of the classroom 
teacher involves a new set of clerical activities, a new type of broad 
programmatic planning and administration, plus the introduction into 
the instructional program of a wider range of creative, analytical, 
and interpretive activities. I suspect that these activities are also 
required to make educational television effective and efficient. 
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No matter which of the new educational media is introduced, the 
situation into which it is introduced is transformed by the introduc- 
i°n* . Acceptance of management of learning as a central problem of 

mifsion 6 of a p d M StLtUti ° na i educatio ? would » at least, permit the ad- 
J.i , . W \ ? r ran S e of alternative procedures, techniques, and 

methods in teachmg-without threatening or substantially altering the 
critical functions of education, teaching, or learning, 

Party-Line Conformity 

A third limiting concept is to be found in the tendency amon» 
theorists, researchers, and practitioners to minimise risk in their 
professional careers by hewing closely to professional party lines and 
visibly conforming. to them. This tendency acts as a strong force 
against the intrusion of "alien" ideas or procedures which, at least 
deserve an open hearing, if not a good try. This limitation will be’ 
discussed in more detail later in this article with reference to re- 

education th ° d0l ° Sy ^ t0 ^ functions of research in the field of 



Requirements of Improvem ent 



Implied in the preceding discussion, if not made too explicit is 
the proposition that relevant theories, theory-oriented research oA 
technology of education involved in theory, research, and application 
co,ne fruition Without (a) changes in our ways of thinking 

bridl e GS V <b) ?? dCTelo ? ment of some mechanisms that «ill 

bridge existing gaps, and (c) a more comprehensive concept of the func- 

° f resear = h on educational media. Throughout this entire article 
there is an underlying bias directing educational research toward edu- 
cational operations (6, 7). It is possible to dismiss this bias with 
unpleasant remarks. about "educational engineering." It is also pos- 

wirtn 1° Sa ‘? ctl °" \ t b y this same label. After all, what would we do 
without engineering? Educational research is neither a closed system 

nor a closed loop m wmch theory generates research and research gen- 
erates theory. . Within the bias of this article, educational research 
must have a primary use orientation. 

Mcomnendations for p ract . ice . Whose Responsibility ? 

Train^n£y t *PrnKi^ mP ° S /^iN on ^ sychol ° 8y of Learning Basis to Military 

made bv Ernest^ 8 ra S 0 £y Kimble commented on some statements 

“J, by ,f Hilgard m his paper on theories of human learning 

and problems of training: s 

The experimental psychologist, in Hilgard's view, has neglected his 
responsibility to education. He has failed to validate his theo- 

iu eaS ?. P f CtiCal situation =- ’ ,e has shunned experimcnta- 
tion in the applied areas. He has largely ignored the contributor 

of those who do worn in educational research. I object more strong- 
ly to wnat appears to be the basic premise here than to anything ° 
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else in Hilgard's paper. So long as our science remains a democratic 
one, the translation of theoretical ideas into practically useful 
recommendations is no one's responsibility. It is the right and 
privilege of anyone who is interested. The same holds for experi- 
mentation. Tastes in such matters cannot be dictated. . . . 

A great deal of water has flowed over the dam since. 1953 when 
this symposium was held. Some viewpoints have changed in the mean- 
while. The ideological dogma that there is a democratic science and 
nondemocratic science has been shaken by the scientific output of na- 
tions and social systems which we think are not "democratic." Never- 
theless, Kimble's statement regarding responsibility (nonresponsibiiity) 
of the behavioral scientist for translating theoretical ideas into 
practically useful recommendations is probably representative of to- 
day's thinking, although it has been dented by developments in the 
field of programed instruction in which psychologists have played a 
decisive role. 

If useful application of theory and research is not the respon- 
sibility of the scientist, then some mechanism must be developed to 
get this job done. In an increasingly interrelated and interdependent 
world, laissez faire is an outmoded social dynamic. 

In this connection, it may be significant as well as suggestive 
to note that audiovisual educationists have been wearing a hairshirt, 
much as a tennis player wears a T-shirt, and indulging in a rash of 
self-criticism for having failed, in one way or another, to become the 
technological middlemen upon whom the development of an effective tech- 
nology (of new educational media) depends, at least in part. 

Robert Lewis Shayon (10) added the quality of his graceful writ- 
ing and his sense of social identity and direction to this process of 
critical self-examination at the 1961 convention of the NEA's Depart- 
ment of Audiovisual Instruction: 

The word "pandemic" was coined by Professor W. H. Cowley of Stan- 
ford University's department of education .... Professor Cowley 
asserts that three kinds of individuals are to be found in almost 
every society. The first is the "logodemic." He is the scout on 
the frontiers of knowledge, concerned exclusively with discovering 
new fragments of truth and adding them to the world's stockpile of 
knowledge. The logodemic is at one end of the spectrum. At the 
other end is the "practidemic" type. He is the individual who puts 
to practical use the knowledge discovered by the logodemic man. 
Between the logodemic and the practidemic is the "pandemic" man. 

His job is to mediate between the other two types. This mediation 
is necessary because the logodemic man speaks an esoteric jargon 
which only other logodemics understand. . . . 
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Pandemic man is the man who can get the general drift of the logo- 
demic's ideas — translate them, and communicate them to the practi- 
demies. The pandemic communicator must be a generalist. He must 
be able to catch the essentials of the specialists’ mysteries, with- 
out being contaminated by their parochialisms. He must be a student 
of his audiences. He must be schooled in esthetics. He must be a 
philosopher with the hand of a showman, the heart of an educator, 
and the spirit of a poet. Many of you may not aspire to such a 
combination— nor can any of us achieve the ideal. Yet as you edu- 
cational technologists shape your future character you must recog- 
nize the importance of this member of your team — do what you can to 
train him for his work. . . . 

Shayon not only specifies the requirements for, and character- 
istics of, the mediator between the discoverer and the organizer of 
knowledge, and the practical man who is to apply this knowledge; he 
also adds the imperative, must, to the recognition of the importance 
of the media tor-- the pandemic man in the field of media in education-— 
and to the assignment of responsibility for his training. 

Here then is the function, and here too is a possible social 
mechanism for bridging the gap between theory and research, on the one 
hand, and the changes in educational practice which both imply. 

Restraints of Research Methodology 

A heavy commitment to the controlled experiment in research on 
media in education presupposes the adequacy of both theory and range 
of insights involved in specifying theorems as hypotheses. Further- 
more, such a commitment may very easily substitute precision for ac- 
curacy where the latter is more relevant to the problems at hand than 
the former. It applies to research, particularly in the field of 
media in education. 

In the Summer 1961 issue of Studies in Public Communi cation (12) , 
Uliassi, its editor, went on record regarding "the discouraging gap 
which has developed between the breadth of insight, freshness of ap- 
proach, and frankness of expression of the ’dissent 1 journals and the 
journals of opinion and the narrowly defined, empirically research- 
able problems of the ’academic’ journals in the field." 

What seems particularly needed is more research into the broad 
social and historical context in which communication media in fact 

have an impact. Our over-concern with research using the developed 
methods of controlled empirical investigation seems highly antago- 
n ^®tic, as others have noted, to insignt regarding broader social 
processes at other levels of description and analysis. 

What seems to be needed in the communication field as in other 
areas of social sciences is an increased recognition of the critical 
importance, for scholarship-and research— of seeking out the cor- 
rect questions . What also seems necessary is a lesser "intolerance 
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of ambiguity," encouraging creative and informed insights on prob- 
lems whose social significance is approximated by their complexity. 
The problem is one of research strategy— and research priority. 

The idea of seeking out the correct questions is not new, but 
the suggestion that a range of relevant insights is to be found in the 
analytical and critical writing of scholars from other disciplines is 
important in the sense that it underscores the importance to both 

theory and research of broad insights and of different levels of in- 
sight. — 



In a provocative paragraph, Uliassi touches on the fundamental 
problem of precision and of the reflection of imprecision in research 



The basic question, and one which has, of course, been asked before 
is whether the supposedly "hard" or "rigorous" studies are, in 
_fact, those which are most precise . What seems to have been~*oc- 
curring is the substitution of one mode of imprecision, currently 
fashionable, for another, currently unfashionable. The imprecision 
of interpretive, multivariate, historical analyses of complex proc- 
esses and problems has yielded to the currently more acceptable 
mode of imprecision: the imprecision of artificially-simplified 
studies whose narrow empirical character makes them only partially 
relevant to the actual social situation being studied. The case is 
analogous to that of looking under a street lamp for a coin lost in 
the forest— —because the light is better there. 

Scarcely one of us who has even a passing acquaintance with the 
research literature on mass communication and on media in education 
can fail to itemize. a depressingly long list of studies which exemplify 
the currently fashionable" mode of imprecision, in which statistical 
analysis exudes pseudo-sophistication, but the results are untrans- 
latable into meaningful situational terms, or in which the problems 
investigated are operationally trivial or theoretically unrelatable. 

The relationship between research methodology and the yield of insight 
was stressed by the late Franklin Fearing (3). In his review of a 
study of effects of television crime-drama on children and adolescents, 
he discussed this relationship briefly, but in a vein similar to that 
mined by Uliassi. 

There are, roughly speaking, two basic research designs for the 
study of the effects of the mass media. The first may be called 
the. field design after the fact. The second is the experimental 
design where the attempt is to subject the hypothesized variables 
to systematic control. The first is exemplified by Cantril's study 
of the impact of The Invasion from Mars radio broadcast, and Mer- 
ton s analysis of the Kate Smith bond-selling campaign on radio as 
reported in his Mass Persuasion. . . . 
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It must be admitted that the field-after-the-fact type of in- 
vestigation has yielded more significant insights into the socia l 
dynamics of impact than the meticulously controlled experimental 
study with its manipulation of variables and refined statistical 
analyses. 

Commenting on the results of the study under review, which em- 
ployed the latter (controlled experiment.) research methodology, Fear- 
ing said: 

These results are solidly based md are certainly suggestive, but 
one cannot escape the impression that they are scarcely proportion- 
ate to the amount of effort required to design and carry out the 
research. 

Many of us have made this same type of evaluation of many of the 
research studies in media in education, but generally in the informal- 
ity of talk among close colleagues. Fearing' s description of results 
as "solidly based" does not carry the same ring of conviction as that 
of the scriptural "house built upon a rock." The rock is there but 
not the house. 

It may be oversimplifying and/or misrepresenting a significant 
difference between two types of research methodology, in field studies 
of the type cited, to point out that insights into social dynamics 
develop out of the analysis of the observed behavior in its broad and 
complex social context; whereas, in experimental research, the insights 
are essentially a priori requirements of hypothesis formation. 

The narrowness of problems investigated by the experimental 
method, and the likelihood of hypothesis blindness — which diverts at- 
tention from the alert observation of a range of behavior to the 
formalistic analysis of quantified data related only to the hypothe- 
ses— are sources of criticism of both the experimental method and of 
the neglect of the field study and other research methodologies. A 
wider range of research methods is required. Some of these research 
methods admittedly produce data which are imprecise and in which con- 
fidence must be based on other than statistical criteria. 

Contextual research , i.e., the conduct or research within the 
context of the organization and operation of an existing instructional 
program, is a move in the right direction. As elsewhere noted (7), 
contextual research frequently uses "the controlled experiment to con- 
trol variables which can best be controlled in the laboratory, and ig- 
nores many of the critical operating decisions involved in the art of 
teaching and in the art of educational administration." Yet, contex - 
tual research is one of those middle steps that are necessary to move 
research on media in education into the area of operation to which 
media research in education is practically relevant, and thus provides 
a bridge between research and educational practice, if not between 
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theory and research. A newly emerging and significant development in 
theory-based contextual research in this field will be discussed later 
in this article. 

Principles Considered as Theoretical Constructs 

Both research on media in education and the practical development 
of useful technologies of education can be facilitated by the recogni- 
tion and use of "principles" which are relatively free of the distinc- 
tions and differences that exist among theoreticians. In the sense 
used here, principles are general statements based on common knowledge 
of the operation of factors or influences in given situations or proc- 
esses--such as learning, institutional innovation, etc. 

Glaser (4) , in a lucid paper on programed learning sequences, 
points out that programing techniques utilize "( 1 ) the principle of 
reinforcement , ( 2 ) the principle of progression . ( 3 ) the principle of 
-Prompting . . . [and] (4) the principle of fading and vanishing ." 

Hilgard (5) also points out a set of principles "that can be kept 
9 s reminders when practical applications of learning are under con- 
sideration." He itemizes a total of 18 such principles under the 
categories of S-R theory, cognitive theory, and personality theory. 

Here are a few: learner activity, cognitive feedback, goal setting, 
and group atmosphere. His statement on cognitive feedback, for ex- 
ample, is that it "establishes probabilities and (in some cases, at 
least) is an appropriate explanation of effective reinforcement. The 
corresponding S-R princ le is that of knowledge of results. The no - 
tion is that the learner tries something provisionally, and confirms 
his attempt by its consequences ." 

Such "principles" constitute generalized theoretical constructs 
which are not theory bound. They do not involve the highly technical 
formulations of specific theories, and they are relatively independent 
of competing theories which attempt to order and to explain the same 
behavior. 



Theory-Related and Referenced Research 

We now come to a stage of research which is both theory related 
and referenced to prior research . The experiment is referenced to a 
prior experiment ( s) in that it is based on findings of previously re- 
ported research. It frequently involves "replication" under condi- 
tions varying from, but related to, those of the referenced experi- 
ments) . It involves extension of a hypothesis (deduced from theory 
which may be implicit or explicit) to other conditions, other contexts, 
and/or other forma of manipulation of the independent variable, and 
other dependent variables. 

There are, to be sure, some media researchers who frown in dis- 
avowal of this as "true" replication--with good scientific logic to 

550 



back up their unmasked frown. There are others, including myself, who 
are more interested in extending hypotheses relevant to education than 
in a logical requirement that increases the verifiability of the hy- 
pothesis under identical conditions of limited significance in the 
stubbornly practical world of education. 

To illustrate theory-related and referenced experimental research, 
considerable liberty will be taken with a report of a study by Kumata 
(8) of attitude change and learning as a function of the prestige of 
the instructor and the mode of presentation. Essentially, Kumata' s 
study deals with "source credibility," a term dignified and promulgated 
by the late Carl I. Hovland and his colleagues. 

Source credibility is derivable from communication theory as set 
forth by Bettinghaus. Anyone familiar with Cantril's study of The In - 
vasion from Mars and Merten's study of Kate Smith's war-bond marathon 
(and who isn't) is aware of the idea that the "authority" of the 
source(s) interacting with the "authority" of the channel (e.g . , radio) 
have, under certain circumstances, a predictable, immediate effect on 
"audience" reaction. 

Kumata varied the prestige of the instructors teaching a college 
course by having each described in rotating roles as a "national ex- 
pert," a "departmental expert," and an "ordinary instructor." He 
varied the mode of presentation (channel) by face-to-face teaching and 
teaching over television. 

The results of the study are more or less as complicated and com- 
plex as the design of the experiment. No attempt is made here to sum- 
marize the findings. For our purpose, the significance of Kumata' s 
study lies in the fact that it investigated the educational implica- 
tions of both theory and previously reported research studies on source 
credibility. 

Purely as a matter of satisfying curiosity, it is noted that 
Kumata found that in learning, face-to-face, teaching of a lesson was 
somewhat superior to teaching over television; that learning under 
face-to-face teaching or television teaching was consistent from in- 
structor to instructor; that teachers rated by students as varying in 
certain attributes related to "good" and "poor" teaching also produced 
informational learning in the same order as their rating by the stu- 
dents, whether in face-to-face teaching or in teaching by television. 

It is not clear as to how the theory of learned behavior accounts for 
this, if at all. This lack of clarity is one of the bothersome gaps 
between educational theory and learning theory. From an educational 
point of view, "good" learning is associated with "good" teachers. 

Some educators take for granted (too freely, to be sure) that one of 
the best sources of information on the "goodness" of teachers is the 
judgment made by their students. Empirical data suggest that confi- 
dence in the evaluative judgment of students is not entirely misplaced. 



Theory-Derived, Operationally Significant Research 



The two-step gaps between theory and educational media research 
and between educational media research and improvement of educational 
practice are eliminated in one neat stroke when research is based on 
- hypotheses derived f rom theory and when these hypotheses ha ve a direct 
^b earing-pn the chara c ter and cost of education on the level of praeti- 
cal operation. 

# ^ a ppily > this approach is increasing in educational media research. 
It is happening in the field of programed learning. It is happening 
in the field of television and motion pictures in teaching. 

Deutschmann, Barrow, and McMillan (2) published a progress report 
on a study comparing the effects of different modes of communication 
upon learning relevant and irrelevant information. In the prefatory 
note, it is pointed out that the report "proposes that ordinary class- 
room instruction is less efficient than a mass communications counter- 
part because it screens out less irrelevant material This, itself, 
is significant of a growing sophistication in educational research ii 
that the article "proposes" rather than "proves." 

The opening two paragraphs of this report are quoted below as an 
illustration of the process by which implications are derived from 
theory and applied to problems in education. 

The Shannon-Weaver model of the communication process ... can be 
easily applied to the classroom or laboratory situation. The teach- 
er can be equated with the communicator-encoder; the students with 
the decoder-receivers. The total complex of stimulation available 
to the receivers is the message plus noise. In most cases, this 
stimulation probably exceeds the receiver's capacity to decode. 

That part of the stimulation — including lectures, audiovisual ma- 
terials, and discussion — which is relevant to the instructor's pur- 
poses, we may designate as message. That part of the stimulation 
which is irrelevant, we may call noice: this includes not only lit- 
eral noise inside and outside the classroom but also irrelevancies 
intermingled in the lecture or audiovisual aids. Frequently, some 
parts of the stimulation which appear to be message are, in fact, 
noise, i.e., irrelevant to the communicator's purpose. 

In developing the rationale (the implications of theory which have 

P a ^n\* CU ^ ar si S nificance *- n terms of the technical nature of the "chan- 
nel ) , the late Paul Deutschmann and his associates introduced a degree- 
of-focusing concept. ° 

If ... we compare teaching by film or television with classroom 
or laboratory instruction, soma differences are apparent. The film 
or TV situation may be designed to screen out some of the irrele- 
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vancies present in the natural situation. Orj if it does not screen 
them out entirely, it may reduce their intensity. 

For example, TV reproduction of a stimulus situation— classroom 
or lab — always loses a small amount of the original situation's de- 
tail. In many instances, the fine detail which is lost is part of 
the irrelevancies available in the natural situation. Film also is 
a means of focusing and/or reducing the intensity of irrelevancies. 
If a film version is shorter than a natural version, for example, 
the amount of irrelevant stimulation available will be reduced. 

While this reduction in a filmed counterpart of classroom instruc- 
tion should be noticeable, it should be even more apparent in the 
counterpart of a laboratory situation, which seems manifestly richer 
in total stimulation— and particularly the irrelevant-- for the stu- 
dent. 

This interesting and significant research involves comparison of 
instruction in "natural laboratory," "laboratory plus film," "film on- 
ly," and "TV reproduction of film." The "degree of focusing" is hy- 
pothesized to proceed in that order from minimal to maximum focusing, 

and "channel efficiency" is hypothesized to follow this same rank or- 
der. 



The results of the research partially support the hypothesis that 
students exposed only to the film will obtain significantly higher 
"channel efficiency" scores than students exposed only to the natural 
laboratory condition-- the only conditions compared in the research re- 
ported. 

One might take issue with the encoding-decoding concept as one of 
those intervening operations which cannot be observed by available re- 
search instrumentation. Or , one might find the concept troublesome in 
that it is dependent. on a dictionary of equivalents which does not 
exist in the field in which the research is conducted. However, in 
the sense used in this reported research, the concept is heuristic and 
its use is convenient. Whether it is accurate or precise remains to 
be seen. 



Another aspect of this reported research deserves more than pass- 
ing attention. The films used in the research study were produced 
either by or with the full cooperation of one of the departments of 
the university to whose instructional methodology it applies. This 
suggests that some decision will be or has been made on using films in 
departmental teaching. It further suggests that the research reported 
by Deutschmann and his associates may have a bearing on a departmental 
decision on the way in which films or television reproduction of films 
will be used in addition to the "natural laboratory," or as an alter- 
native to some of the uses of the laboratory in the instructional pro- 
gram. 



If these suggestions are realities, then the purpose of education- 
al media research moves from an exclusive concern with the extension 
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and ordering of knowledge to the use of this extended knowledge in de- 
cisions on educational operations. In this event, the two-step gap is 
being bridged. r & r 



It may well be argued that a great deal of the educational media 
research of the past has involved exactly this dual function as, in 
fact, it has. It may also be observed that researchers have, in fact, 
carefully concealed, suppressed, or ignored the relationship between 
research findings and policy and operating decisions in actual educa- 
tional situations. This is one of the limiting concepts prevalent 
among researchers in educational media, and in the disciplines basic 
to such research, v/hich was discussed in the first part of this article. 
There seem to be rules that prohibit researchers from expressing in- 
terest in the useful application of research results in policy and 
operating decision. Apparently, the "party line" forbids this as "un- 
scientific," whatever that is supposed to mean. 

Research and the Right Reason Thereof 

The bias in this article toward a use orientation of research on 
educational media, as well as research in the general field of educa- 
tion, is by now evident. Knowledge relating to a field of action that 
is sought without committed interest in or intention of facilitating 
action in the field of action is very much like salvation by faith 
without good works. Good works are assumed to be the dynamically in- 
evitable expression of soul-saving faith. The trouble arises when 
faith is not soul saving, but merely status preserving. 

A totally different rationale of educational media research has 
recently developed among individuals and groups giving thoughtful con- 
sideration to . research and development in the field of educational 
media, jL^e. , in the technology of education as it applies to programed 
instruction, television, motion pictures, tapes, etc. This rationale 
is embodied in two sentences of a memorandum (9) related to the re- 
search and dissemination programs specified in Title VII of the Na- 
tional Defense Education Act of 1958. 

Preference should be given to projects which promise to move in an 
orderly sequence through the following stages: 

a. hypothesis discovery 

b. hypothesis testing 

c. field suitability testing 

d. administrative logistics testing 

e. program and media production 

f. all-out demonstration 

Preference should also be shown to studies initiated anywhere in 
this sequence when it is demonstrated that earlier steps have been 
reasonably well accomplished. 
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